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Applied to Bioassay
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Differentiation properties of stem cell spheroids by design of

micro culture environment
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Development of a target screening method of micro-pollutants
In water samples using solid-phase extraction and
time-of-flight mass spectrometry and application to
Vietnamese aquatic environment
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Rapid urbanization and economic development have caused many problems for the
environment, society and governance. It is essential to do a more in-depth study to
explore the relationship between the urban and eco-environment.

In Chapter one, research background and significance is investigated. In addition,
previous studies and current situation in the research fields was reviewed and discussed.

In Chapter two, an in-depth review of prior studies associated with the research topic
was conducted. The literature review was carried out from three aspects: urbanization
and eco-environment evaluation and coordination, urban sprawl assessment and urban
heat island investigation.

In Chapter three, maximum entropy method was applied to help generate the
evaluation system of eco-environment level and urbanization level at provincial
scaleComparison analysis and coordinate analysis was carried through to assess the
development of urbanization and eco-environment as well as the balance and health
degree of the city develop.

In Chapter four, DMSP/OLS stable nighttime light dataset was used to measure and
assess the urban dynamics from the extraction of built up area. Urban sprawl was
evaluated by analyzing the landscape metrics which provided general understanding of
the urban sprawl and distribution pattern characteristics could be got from the
evaluation.

In Chapter five, the investigation of surface urban heat island effects in Beijing city
which derive from land surface temperature retrieval from remote sensing data of
Landsat TM was carried out. In addition, spatial correlation and relationship between the
urbanization level, vegetation coverage and surface urban heat island was carried out in
this chapter.

In Chapter six, all the works have been summarized and a conclusion of whole thesis

is deduced.
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Study on Denoising and Unmixing of Hyperspectral Images
Exploiting Spectral Linearity
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In a noise-free RGB image, a linearity is formed from pixels in its local patches. Color
line is the linear cluster in the RGB color space that approximates the shape of color
distribution in the local region. As an efficient feature to represent the inter-channel
correlation of local regions, the color line is introduced in the field of color image
processing. The feature is used to model the correlation among neighboring pixels as
well as among the channels in many image processing frameworks. The color-line
property is very useful to decorrelate the channels and has been applied to image
denoising to reduce discoloration artifacts in RGB images.

In remote-sensing imagery, the need to extract more detailed information has
expanded from multispectral images to hyperspectral images that enable
pixel-constituent-level analysis. Hyperspectral images have better spectral resolution
than multispectral images due to their large number of narrow and contiguous spectral
bands. The hyperspectral data can be decomposed (unmixing) into a collection of
spectral signatures (spectral library) and a set of corresponding fractions (abundances)
that represent the proportion of each spectral signature contained in the pixels
(endmember).

Hyperspectral data have linearity in their spectral and spatial domains. The correlation
among the spectral channels is high due to the narrow spectral resolution. The high
correlation also holds among the pixel members of a local region due to the spatial
similarity. In a physical sense, the pixels in such regions contain the same materials,
either in the same or different fractions. The high spatial correlation also implies linearly
dependent abundance vectors in the abundance matrix.

The aim of this study is to generalize the color line to the M-dimensional spectral line
feature (M > 3) and introduce methods for denoising and unmixing of hyperspectral
images based on the spectral linearity. In the denoising task, we propose a local spectral
component decomposition method based on the spectral line. We first calculate the
spectral line of an M-channel image, then using the line, we decompose the image into
three components: a single M-channel image and two gray-scale images. By virtue of the
decomposition, the noise is concentrated on the two images, and thus the proposed
algorithm needs to denoise only the two grayscale images, regardless of the number of
the channels. As a result, image deterioration due to the imbalance of the spectral
component correlation can be avoided. The experiment shows that the proposed method

improves image quality with less deterioration while preserving vivid contrast.



For unmixing, we propose an algorithm that exploits the low-rank local abundance by
applying the nuclear norm to the abundance matrix for local regions of spatial and
abundance domains. In our optimization problem, the local abundance regularizer is
collaborated with the L2,1 norm and the total variation for sparsity and spatial
information, respectively. We conduct experiments for real and simulated hyperspectral
data sets assuming with and without the presence of pure pixels. The experiments shows
that the proposed algorithm yields competitive results and performs better than the

conventional algorithms.
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Chapterl, Introduction. The origin, research background and method of this project
are introduced and the practical significance of major research findings is summarized.

Chapter 2, Investigation of wall insulation systems in the hot summer and cold winter
zone. This chapter provides a realistic basis for the whole dissertation. It mainly
expounds the investigation findings of self-insulation wall .

Chapter3, Experimental research on thermal performance of common wall materials in
the hot summer and cold winter zone. The chapter elaborates the experiments on the
thermal performance of common wall materials in the hot summer and cold winter zone.
The performance, advantage and disadvantage were studied in detail by the finite
element method.

Chapter4, Theoretical research on self-insulation system in hot summer and cold
winter areas. This chapter provides systematic analysis and study on the theory and
numerical computation of self-insulation system in the hot summer and cold winter zone
to clarify the basic principles of heat transfer in the self-insulation wall.

Chapter5, Calculation, analysis and field measurement of the pilot project. Identifies
three most economical and effective key compositions of self-insulation wall. Pilot
project was conducted and the three key compositions was examined through
computational analysis and field testing.

Chapter 6, Conclusion and outlook. Concludes the whole dissertation.
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